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Description 

[0001] The present invention relates to a laminate 
type oil cooler according to the preamble part of the in- 
dependent claim 1 . 

[0002] Such a laminate type oil cooler as indicated 
above is well known from DE 44 37 877 A. 
[0003] For example, an oil cooler-containing radiator 
disclosed in Japanese Utility Model Publication No. 
4-121427, or the like, is heretofore known as an oil cool- 
er-containing radiator in which an oil cooler is received 
in a radiator tank. 

[0004] Fig. 8 shows an oil cooler mounting structure 
in this type oil cooler-containing radiator. In the mount- 
ing structure, a long-scale oil cooler 202 is received in 
a tank 201. 

[0005] An oil inlet pipe 203 and an oil outlet pipe 204 
are disposed on opposite sides of the oil cooler 202. 
These pipes 203 and 204 are inserted respectively in 
pipe holes 201 a and 201 b formed in the tank 201 . 
[0006] Further, these pipes 203 and 204 are fixed to 
the tank 201 through O-rings 205 by nuts 206, so that 
the oil cooler 202 is fixed to the tank 201 . 
[0007] On the other hand, in view of piping, an oil cool- 
er in which an oil inlet pipe 203 and an oil outlet pipe 
204 are disposed on one side of a long-scale oil cooler 
207 as shown in Fig. 9 has been developed recently. 
[0008] Incidentally, for example, an oil cooler dis- 
closed in Japanese Patent Publication No. Hei. 6-88527 
is known as the aforementioned oil cooler. 
[0009] In such an oil cooler 207, however, an oil inlet 
pipe 203 and an oil outlet pipe 204 are disposed on one 
side of a long-scale oil cooler 207 so that these pipes 
203 and 204 are inserted respectively in pipe holes 201 a 
and 201 b formed in a tank 201 and are fixed to the tank 
201 by means of the nuts 206 to thereby fix the oil cooler 
207 to the tank 201 . Accordingly, the oil cooler 207 vi- 
brates because of the vibration of the tank 201 . There 
is therefore a risk that the other side of the oil cooler 207 
on which the pipes 203 and 204 are not disposed may 
collide with the tank 201 , or the like, so as to be broken. 
[0010] Further, as an oil cooler for a car, there is here- 
tofore known a laminate type oil cooler in which a plu- 
rality of shells each having an oil flow path formed be- 
tween a pair of plate members are laminated, for exam- 
ple, as disclosed in Fig. 25. 

[001 1] Fig. 25 shows a laminate type oil cooler of this 
type. In Fig. 25, the reference numeral 101 designates 
shells each of which has an oil flow path 104 formed 
between a first plate member 102 and a second plate 
member 103. 

[001 2] The oil flow path 1 04 in each of the shells 1 01 
receives an inner fin 105. 

[001 3] These shells 1 01 are laminated in a plurality of 
layers to thereby form a core portion 106. 
[0014] Oil passage holes 107 are formed in these 
shells 101 so as to be disposed at a predetermined in- 
terval longitudinally. 



[0015] At one side of the core portion 106, an oil inflow 
connector 1 08 and an oil outflow connector 1 09 are con- 
nected to the oil passage holes 107 in the first plate 
member 1 02 respectively. 
5 [0016] Further, at the other side of the core portion 
106, patch members 110 are disposed so as to cover 
the oil passage holes 107 in the second plate member 
103. 

[0017] In the aforementioned laminate type oil cooler, 

10 oil poured in from the oil inflow connector 1 08 flows into 
the oil flow paths 104 of the respective shells 101 
through the oil passage hole 107. When the oil passes 
through the oil flow paths 104, heat exchange is per- 
formed between the oil and an external fluid. Then, the 

'5 oil passes through the other-side oil passage hole 107 
so as to flow out from the oil outflow connector 109. 
[001 8] In the aforementioned laminate type oil cooler, 
however, the oil inflow connector 1 08 is disposed on one 
side of the core portion 1 06 and the oil outflow connector 

20 1 09 is disposed on the other side of the core portion 1 06 . 
Accordingly, as the length of the core portion 106 in- 
creases, the distance L between the oil inflow connector 
1 08 and the oil outflow connector 1 09 increases, for ex- 
ample, to about 400 mm. There was a problem that the 

25 piping of pipes 111 and 112, which are connected to the 
oil inflow and outflow connectors 108 and 109 respec- 
tively, to the vehicle side became complicated. 
[001 9] It is an objective of the present invention to im- 
prove a laminate type oil cooler as indicated above so 

30 as to enable an easy arrangement of an oil inflow con- 
nector and an oil outflow connector close to each other. 
[0020] According to the present invention, the objec- 
tive is solved by a laminate type oil cooler comprising a 
core portion in which a plurality of shells each having an 

35 oil flow path formed therein are laminated; a first oil pas- 
sage hole being formed at a first side end of said core 
portion; a second oil passage hole being formed at a 
second side end of said core portion so that laminated 
shells are made to communicate with each other by said 

40 first and second oil passage holes; a third oil passage 
hole being formed between said first and second oil pas- 
sage holes, wherein said third oil passage hole is formed 
in a width direction of said core portion in such a manner 
that only a part of all laminated shells in a lamination 

45 direction of said shells are made to communicate with 
each other by said third oil passage hole; and a blocking 
member is provided to be disposed in said oil flow path 
of said shell having said third oil passage hole so as to 
block oil flow, wherein said blocking member is disposed 

50 between said third oil passage hole and said first oil pas- 
sage hole. 

[0021] According to a preferred embodiment, said 
shell comprises a first plate member, a second plate 
member, and an inner fin, said oil flow path is formed 
55 between said first and second plate member, and said 
inner fin is received in said oil flow path, wherein said 
third oil passage hole is formed only in said first plate 
member located on an outer side of an innermost shell 
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disposed at an innermost of said third oil passage hole. 
[0022] According to an other preferred embodiment, a 
reinforcing member is disposed in a position of exten- 
sion of said third oil passage hole as well as between 
said innermost shell and one shell adjacent to said in- 
nermost shell having no third oil passage hole. 
[0023] According to still a further preferred embodi- 
ment, said reinforcing member is fixed to said second 
plate member located on an inner side of said innermost 
shell. 

[0024] According to a further preferred embodiment, 
a lock protrusion is protruded from said second plate 
member toward said reinforcing member, and an en- 
gagement hole is formed in said reinforcing member so 
that said lock protrusion is inserted into said engage- 
ment hole. 

[0025] According to another preferred embodiment, a 
bead is formed so as to be protruded from said first plate 
member of said one shell adjacent to said innermost 
shell in a position of extension of said third oil passage 
hole, wherein said reinforcing member is disposed be- 
tween said second plate member of said innermost shell 
and said bead, whereby a thickness of said reinforcing 
member is reduced by a height of said bead. 
[0026] According to another preferred embodiment, a 
through-hole is formed in said second plate member of 
said innermost shell in a position of extension of said 
third oil passage hole, wherein said reinforcing member 
is annular and disposed in a position on an outside of 
said through-hole. 

[0027] According to another preferred embodiment, 
said annular reinforcing member is bottomed. 
[0028] According to another preferred embodiment, a 
plurality of spacers are disposed on opposite sides of 
said shells, an annular spacer is disposed in a position 
of an outside of said third oil passage hole as well as 
between said shells having said third oil passage hole 
is formed therein, wherein cooling fluid gaps are formed 
between said shells. 

[0029] According to another preferred embodiment, 
said blocking member, said first and second plate mem- 
bers, said inner fins, said spacers, said annular spacers 
and said reinforcing member are made of aluminum and 
brazed with one another. 

[0030] Further preferred embodiments of the present 
invention are laid down in the further subclaims. 
[0031] In the following, the present invention is ex- 
plained in greater detail by means of several embodi- 
ments thereof in conjunction with the accompanying 
drawings, wherein: 

Fig. 1 is a top view showing a first embodiment not 
failing under the scope of the present invention, 
Fig. 2 is a perspective view showing the details of 
a support portion in the oil cooler depicted in Fig. 1 ; 
Fig. 3 is a perspective view showing a second em- 
bodiment not falling under the scope of the present 
invention; 



Fig. 4 is a perspective view showing the lamination 
structure of the oil cooler depicted in Fig. 3; 
Fig. 5 is a perspective view showing a third embod- 
iment not falling under the scope of the present in- 
5 vention; 

Fig. 6 is a perspective view showing the lamination 
structure of the oil cooler depicted in Fig. 5; 
Fig. 7 is a perspective view showing a fourth em- 
bodiment not falling under the scope of the present 
invention; 

Fig. 8 is a top view showing an example of a struc- 
ture for mounting an oil cooler to a heat exchanger 
tank; 

Fig. 9 is a top view showing a structure for mounting 
an oil cooler to a tank in the case where pipe por- 
tions are formed only on one side of the oil cooler; 
Fig. 10 is a sectional view showing the details of a 
main part in a laminate type oil cooler of Fig. 11 ; 
Fig. 11 is a sectional view showing the laminate type 
oil cooler according to a fifth embodiment of the 
present invention; 

Fig. 12 is a top view showing the laminate type oil 
cooler of Fig. 11 ; 

Fig. 1 3 is an exploded perspective view showing the 
third and first oil passage holes and their vicinity in 
the laminate type oil cooler of Figs. 10 to 12; 
Fig. 14 is a sectional view showing the details of a 
main part in a laminate type oil cooler of Fig. 16; 
Fig. 15 is an exploded perspective view showing the 
details of a main part of Fig. 16; 
Fig. 1 6 is a sectional view showing the laminate type 
oil cooler according to a sixth embodiment of the 
present invention; 

Fig. 17 is a sectional view showing the details of a 
main part of the laminate type oil cooler according 
to a seventh embodiment, of the present invention; 
Fig. 1 8 is an exploded perspective view showing the 
details of a main part of Fig. 1 7; 
Fig. 19 is a sectional view showing the details of a 
main part of the laminate type oil cooler according 
to an eighth embodiment of the present invention; 
Fig. 20 is an exploded perspective view showing the 
details of a main part of Fig. 19; 
Fig. 21 is a sectional view showing the details of a 
main part of the laminate type oil cooler according 
to a ninth embodiment of the present invention; 
Fig. 22 is an exploded perspective view showing the 
details of a main part of Fig. 21 ; 
Fig. 23 is a sectional view showing the details of a 
main part of the laminate type oil cooler according 
to a tenth embodiment of the present invention; 
Fig. 24 is an exploded perspective view showing the 
details of a main part of Fig. 23; and 
Fig. 25 is a sectional view showing an example of 
a laminate type oil cooler. 

[0032] Embodiments will be described below with ref- 
erence to the drawings, wherein the first to the fourth 
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embodiments as shown in Fig. 1 to 9 do not fall under 

the scope of the present invention. 

[0033] Fig. 1 shows a first embodiment of a structure 

for mounting an oil cooler to a heat exchanger tank. In 

this embodiment, a long-scale oil cooler 21 3 is received 

in a radiator tank 211 made of resin. 

[0034] This oil cooler 213 is constituted by a plurality 

of plate members 215 of aluminum which are laminated 

and brazed with one another. 

[0035] An oil inlet pipe 21 7 and an oil outlet pipe 219 
are disposed on one side of the oil cooler 213. These 
pipes 217 and 219 are inserted respectively in pipe 
holes 21 1 a and 211b formed in the tank 21 1 . 
[0036] Further, these pipes 21 7 and 21 9 are fixed to 
the tank 11 through O-rings 221 by nuts 223. 
[0037] A pipe portion 225 for the outflow of cooling 
water is opened in the tank 211 . 

[0038] On the other hand, a support portion 227 for 
supporting the other side of the oil cooler 21 3 is formed 
on an inner surface of the tank 211 in a position where 
the other side of the oil cooler 213 having no pipes 217 
and 219 formed is located. 

[0039] As shown in Fig. 2, this support portion 227 is 

formed integrally with the tank 211 . 

[0040] In this embodiment, the support portion 227 is 

provided as a pair of parts opposite to each other in the 

direction of the width of the tank 211 . 

[0041] Step portions 227a are formed in the centers 

of the pair of parts respectively in the support portion 

227. 

[0042] First face portions 227b under the step por- 
tions 227a are formed so as to be disposed in opposite 
to each other width wise at a certain distance so that a 
cooling water passage is formed by a gap between the 
face portions 227b. 

[0043] Further, the lower surface of the oil cooler 21 3 
is put on the step portions 227a. 
[0044] The widthwise distance between second face 
portions 227c on the upper sides of the step portions 
227a is selected to be substantially equal to the height 
in the direction of lamination of the oil cooler 21 3 on the 
other side. In this embodiment, two patch ends 243 are 
provided both side surfaces of the other side of the oil 
cooler 213, so the height in the direction of lamination 
of the oil cooler 213 includes the thickness of the patch 
ends 243. The other side of the oil cooler 213 is sand- 
wiched between the pair of second face portions 227c. 
[0045] In the configured structure for mounting an oil 
cooler.to a heat exchanger tank, the support portion 227 
provided as a pair of parts for supporting the other side 
of the oil cooler21 3 having no pipes 21 7 and 219 formed 
is formed on the inner surface of the tank 21 1 . Accord- 
ingly, the oil cooler 21 3 can be supported to the tank 21 1 
securely even in the case where the pipes 21 7 and 219 
are disposed only on one side of the oil cooler 213. 
[0046] Fig. 3 shows a second embodiment of the 
structure for mounting an oil cooler to a heat exchanger 
tank. In this embodiment, a protrusion portion 229 is 



formed on a bottom end in a lamination direction of the 
oil cooler 213. 

[0047] This protrusion portion 229 is shaped like an 
oval halved in the width -wise direction. 
5 [0048] On the other hand, a support portion 231 hav- 
ing a cavity portion 231 a formed so as to correspond to 
the protrusion portion 229 is formed integrally with the 
inner surface of the tank 211 . 

[0049] Further, the protrusion portion 229 of the oil 
10 cooler 21 3 is inserted in the cavity portion 231 a formed 
in the support portion 231 , so that the other side of the 
oil cooler 213 is supported to the tank 211 . 
[0050] Incidentally, in this embodiment, the oil cooler 
213 is formed in the following manner, as shown in Fig. 
15 4. That is, combinations each having an inner fin 233 
received between a first plate member 215a and a sec- 
ond plate member 21 5b are laminated with one another 
through spacers 235 and brazed with one another in the 
condition that a patch end 237 is disposed at an end 
20 portion of the laminate. 

[0051] Further, this embodiment employs an oil cooler 
in which the protrusion portion 229 is formed integrally 
with the patch end 237. 

[0052] In the structure for mounting an oil cooler to a 
25 heat exchanger tank in this embodiment, the protrusion 
portion 229 is formed on the other side of the oil cooler 
so as to befitted to the support portion 231 . Accordingly, 
the oil cooler 213 can be supported to the tank 21 1 more 
securely. 

30 [0053] Further, because the protrusion portion 229 is 
formed integrally with the patch end 237, the protrusion 
portion 229 can be formed easily. 
[0054] In this embodiment, two support portion 231 
are provided on both sides of the oil cooler 21 3, howev- 

35 er, it is possible to eliminate one of the two support por- 
tion 231 and only one support portion can be provided. 
[0055] Fig. 5 shows a third embodiment of the struc- 
ture for mounting an oil cooler to a heat exchanger tank. 
In this embodiment, a rectangular protrusion portion 239 

40 is formed at one side end of the oil cooler 21 3. 

[0056] On the other hand, a support portion 241 hav- 
ing a cavity portion 241 a formed so as to correspond to 
the protrusion portion 239 is formed integrally with the 
inner surface of the tank 21 1 . 

45 [0057] Further, the protrusion portion 239 of the oil 
cooler 213 is inserted in the cavity portion 241a formed 
in the support portion 241 , so that the other side of the 
oil cooler 213 is supported to the tank 211 . 
[0058] Incidentally, in this embodiment, the oil cooler 

50 21 3 is formed in the following manner, as shown in Fig. 
6. That is, combinations each having an inner fin 233 
received between a first plate member 215a and a sec- 
ond plate member 21 5b are laminated with one another 
through spacers 235 and brazed with one another in the 

55 condition that a patch end 243 is disposed at an end 
portion of the laminate. 

[0059] Further, in this embodiment, the protrusion 
portion 239 is formed integrally with a spacer 235 locat- 
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ed in the center of the laminate. 

[0060] In the structure for mounting an oil cooler to a 
heat exchanger tank in this embodiment, the protrusion 
portion 239 is formed on the other side of the oil cooler 
21 3 so as to be fitted to the support portion 241 . Accord- 
ingly, the oil cooler 21 3 can be supported to the tank 21 1 
more securely. 

[0061] Further, because the protrusion portion 239 is 
formed integrally with the spacer 235, the protrusion 
portion 239 can be formed easily. 
[0062] Fig. 7 shows a fourth embodiment of the struc- 
ture for mounting an oil cooler to a heat exchanger tank. 
In this embodiment, a drain hole 211c is formed in the 
tank 211 and a support portion 245 is formed in a posi- 
tion opposite to the drain hole 211c integrally with the 
inner surface of the tank 211 . 

[0063] This support portion 245 is constituted by a 
step portion 245a, a first face portion 245b formed under 
the step portion 245a, and a second face portion 245c 
formed above the step portion 245a in the same manner 
as in the first embodiment. 

[0064] Further, a drain valve 247 is thread-engaged 
with the drain hole 211c in the condition that the lower 
surface of the oil cooler 213 is disposed on the step por- 
tion 245a. As a result, the oil cooler 213 is pressed 
against the second face portion 245c to thereby fix the 
other side of the oil cooler 213 to the tank 211 . 
[0065] In the structure for mounting an oil cooler to a 
heat exchanger tank in this embodiment, the oil cooler 
213 is pressed against the support portion 245 by the 
drain valve 247. Accordingly, the oil cooler can be fixed 
to the tank 211 more securely. 

[0066] Further, generally, the drain valve 247 is used 
for the exchange of the cooling water. In this embodi- 
ment, the drain valve 247 disposed in the tank 211 is 
used also as a pressing member, so the increase in 
number of parts can be eliminated. 
[0067] Fig. 1 0 shows the details of main parts of Figs. 
1 1 and 1 2, respectively. Figs. 1 1 and 1 2 show a fifth em- 
bodiment of a laminate type oil cooler according to the 
present invention. 

[0068] In Figs. 11 and 12, the reference numeral 21 
designates shells each having an oil flow path 27 formed 
between a first plate member 23 and a second plate 
member 25. 

[0069] Beads 28 are formed so as to be protruded out- 
ward from both the first plate member 23 and the second 
plate member 25, respectively. 

[0070] The oil flow paths 27 of the shells 21 receive 
inner fins 29 respectively. 

[0071 ] The shells 21 are laminated to form a core por- 
tion 31. 

[0072] Cooling fluid gaps 32 are formed between the 
shells 21 of the core portion 31 by the beads 28. 
[0073] A first oil passage hole 33 is formed at one end 
of these shells 21 and a second oil passage hole 35 is 
formed at the other end of these shells 21 . 
[0074] In this embodiment, a third oil passage hole 37 



is formed in the core portion 31 between the first oil pas- 
sage hole 33 and the second oil passage hole 35 in the 
width direction of the core portion 31 so as to make four 
layers of the shells 21 located on one side of the core 
5 portion 31 communicate with one another. 

[0075] Further, a first connector 39, which serves as 
an oil inflow connector, is disposed so as to cover the 
third oil passage hole 37. 

[0076] Further, a second connector 41 , which serves 
as an oil outflow connector, is disposed so as to cover 
the first oil passage hole 33. 

[0077] A side of the first oil passage hole 33 opposite 
to the second connector 41 is covered with a patch 
member 43. 

[0078] Opposite sides of the second oil passage hole 
35 are covered with patch members 45 and 47 respec- 
tively. 

[0079] Further, blocking members 51 for blocking the 
oil flow paths 27 are disposed between the third oil pas- 
sage hole 37 and the first oil passage hole 33 in the 
shells 21 in which the third oil passage hole 37 is formed. 
[0080] Fig. 13 shows the details of the aforemen- 
tioned first and third oil passage holes 33 and 37. In Fig. 
1 3, burring portions 23a and 23b are formed so as to be 
protruded toward the second and first connectors 41 
and 39 from the first and third oil passage holes 33 and 
37 respectively in each of the first plate members 23 
constituting the shells 21 . 

[0081] Further, burring portions 25a and 25b are 
formed so as to be protruded toward the patch member 
43 from the first and third oil passage holes 33 and 37 
respectively in each of the second plate members 25. 
[0082] Annular sheet members 53 are disposed on 
the outside of the burring portions 23a and 23b of the 
first plate member 23 located in the uppermost portion. 
The connectors 39 and 41 are brazed with the first plate 
member 23 through the sheet members 53 respectively. 
[0083] Further, as shown in Fig. 11, spacers 55, 57 
and 59 are disposed in portions where the first, second 
and third oil passage holes 33, 35 and 37 are formed in 
the core portion 31. 

[0084] Further, in this embodiment, blocking mem- 
bers 51 for blocking the oil flow paths 27 are disposed 
between the third and first oil passage holes 37 and 33 
in shells 21 in which the third oil passage hole 37 is 
formed. 

[0085] Each of the blocking members 51 , which is 
shaped like a substantial oval halved in the width-wise 
direction, is sandwiched between the first and second 
plate members 23 and 25 and brazed therewith. 
[0086] A though-hole 51a is formed in a position cf 
each of the blocking members 51 corresponding to the 
first oil passage hole 33. 

[0087] Fig. 10 shows the details of the aforemen- 
tioned third oil passage hole 37. In Fig. 10, the third oil 
passage hole 37 is formed so as to pierce three shells 
21 from one surface side of the core portion 31 . 
[0088] Further, with respect to the innermost, that is, 
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the fourth layer shell 21 A, the third oil passage hole 37 
is formed only in the first plate member 23 located on 
the outer side of the shell 21 A. 

[0089] Further, annular spacers 59 are disposed on 
the outside of the third oil passage hole 37 and between 
the shells 21 in which the third oil passage hole 37 is 
formed. 

[0090] Incidentally, in this embodiment, the first and 
second plate members 23 and 25, the connectors 39 
and 41 , the patch members 43, 45 and 47, the sheet 
members 53, the blocking members 51 , the spacers 55, 
57 and 59 and the inner fins 29 are made of aluminum 
and brazed with one another. 

[0091] Further, each of the first and second plate 
members 23 and 25 is made from an aluminum clad ma- 
terial having a brazing material layer formed on its one 
surface, and each of the sheet members 53, the spacers 
55, 57 and 59 and the blocking members 51 is made 
from an aluminum clad material having brazing material 
layers formed on its opposite surfaces. 
[0092] The aforementioned laminate type oil cooler is 
produced by the steps of: receiving the inner fins 29 be- 
tween the first and second plate members 23 and 25 
constituting the shells 21 ; receiving the blocking mem- 
bers 51 only in shells 21 having the third oil passage 
hole 37 formed therein; disposing the spacers 55, 57 
and 59 in necessary positions between the shells 21 ; 
attaching the sheet members 53 to the burring portions 
25a of the second plate members 25 respectively on the 
patch member 43 side; laminating the shells 21 to form 
the core portion 31 ; assembling the connectors 39 and 
41 and the patch members 43, 45 and 47 with the core 
portion 31 ; and brazing the respective members with 
one another in a heating furnace in the condition that 
opposite sides of the core portion 31 are pressed 
against each other by a jig not shown. 
[0093] Further, in the aforementioned laminate type 
oil cooler, the blocking members 51 for blocking the oil 
flow paths 27 are disposed in the positions between the 
third and first oil passage holes 37 and 33 in the shells 
21 having the third oil passage hole 37 formed therein. 
Accordingly, for example, oil poured from the first con- 
nector 39 into the core portion 31 passes through the oil 
flow paths 27 formed in the shells 21 so as to be led 
from the third oil passage hole 37 formed in a plurality 
of shells 21 located on a side of the core portion 31 to 
the second oil passage hole 35 formed at an end of the 
core portion 31 opposite to the first oil passage hole 33 
(arrows A, Band C and Din Fig. 11). The oil further pass- 
es through the oil flow paths 27 in shells 21 having no 
third oil passage hole 37 so as to be led from the second 
oil passage hole 35 to the first oil passage hole 33 (ar- 
rows E and F). In this manner, the oil flows out from the 
second connector 41 to the outside (arrows G and H). 
[0094] In the laminate type oil cooler configured as de- 
scribed above, first and second oil passage holes 33 
and 35 are formed at one side end and the other side 
end, respectively, of the core portion 31 so that adjacent 



ones of the shells 21 are communicated with each other; 
a third oil passage hole 37 is formed in the inside of the 
core portion 31 at the one side end thereof so that a 
plurality of shells 21 located on one side of the core por- 

5 tion 31 are communicated with one another; a first con- 
nector 39 communicated with the third oil passage hole 
37 and a second connector 41 communicated with the 
first oil passage hole 33 are disposed on the core portion 
31; and blocking members 51 for blocking the oil flow 

10 paths 27 are disposed in the shells 21 having the third 
oil passage hole 37 formed therein and between the 
third oil passage hole 37 and the first oil passage hole 
33. Accordingly, the connector 39 for oil inflow and the 
connector 41 for oil outflow can be disposed on one side 

15 of the core portion 31 easily so as to be close to each 
other. 

[0095] Further, in the aforementioned laminate type 
oil cooler, because the first and second plate members 
23 and 25, the patch members 43, 45 and 47, the first 

20 connector 39, the second connector 41 , the blocking 
members 51 , the spacers 55, 57 and 59 and the inner 
fins 29 are made of aluminum and joint portions thereof 
are brazed with one another, these members can be 
bonded to one another easily and securely. 

25 [0096] Figs. 1 4 and 1 5 show the details of main parts 
of Fig. 1 6, respectively. Figs. 14 to 16 show a sixth em- 
bodiment of a laminate type oil cooler according to the 
present invention. 

[0097] In this embodiment, a reinforcing member 61 
30 js disposed between the innermost shell 21 A having the 
oil passage hole 37 formed only in the first plate member 
23 and a shell 21 adjacent to the shell 21 A and having 
no oil passage hole. 

[0098] The reinforcing member 61 is disposed in a po- 

35 sition of extension of the third oil passage hole 37. 
[0099] The reinforcing member 61 is made of alumi- 
num and brazed other parts. The reinforcing member 61 
is disposed between the shells 21 like the spacers 55, 
57 and 59 in the producing process. 

40 [0100] In this embodiment, as shown in Fig. 15, the 
oil passage hole 37 is formed only in the first plate mem- 
ber 23, and four lock protrusions 25c are disposed in the 
form of a cross so as to be protruded toward the rein- 
forcing member 61 from the second plate member 25 

45 located on the inside of the innermost shell 21 A. 

[0101] On the other hand, engagement holes 61a are 
formed in the reinforcing member 61 so that the afore- 
mentioned lock protrusions 25c are inserted in the en- 
gagement holes 61a respectively. 

so [0102] In the laminate type oil cooler configured as de- 
scribed above, because the reinforcing member 61 is 
disposed in a position of extension of the third oil pas- 
sage hole 37 between the innermost shell 21 A having 
the third oil passage hole 37 formed only in the first plate 

55 member 23 and a shell 21 adjacent to the shell 21 A and 
having no oil passage hole, the second plate member 
25 of the innermost shell 21 A is supported, through the 
reinforcing member 61 , by the adjacent shell 21 having 
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no oil passage hole. Accordingly, when the third oil pas- 
sage hole 37 is formed so as to pierce the shells 21 par- 
tially from one surface side of the core portion 31 , the 
innermost shell 21 A can be prevented easily and se- 
curely from being deformed. 

[0103] Further, in the aforementioned laminate type 
oil cooler, because the reinforcing member 61 is fixed 
to the second plate member 25 located on the inside of 
the innermost shell 21 A having the third oil passage hole 
37 formed only in the first plate member 23, the reinforc- 
ing member 61 can be located in a predetermined po- 
sition securely. 

[01 04] Figs. 1 7 and 1 8 show the details of main parts 
of the laminate type oil cooler according to a seventh 
embodiment of the present invention. This embodiment 
is different from the six embodiment in that the lock pro- 
trusions 25c are not formed on the second plate member 
25 located on the inside of the innermost shell 21 A and 
the engagement holes 61a are not formed in the rein- 
forcing member 61 A. 

[0105] Further, in this embodiment, the reinforcing 
member 61 A is made from a rectangular plate material 
having brazing material layers formed on its opposite 
surfaces. 

[01 06] The reinforcing member 61 A is formed so that 
the size of the reinforcing member 61 A is sufficiently 
larger than the size of the third oil passage hole 37. 
[0107] Incidentally, in this embodiment, the same 
parts as those in the sixth embodiment are referenced 
correspondingly, and the detailed description thereof 
will be omitted. 

[01 08] Also in the seventh embodiment, substantially 
the same effect as that in the sixth embodiment can be 
obtained. 

[0109] Further, in the seventh embodiment, because 
the reinforcing member 61 A is shaped like a rectangle, 
it becomes easy to position the reinforcing member 61 A. 
[01 1 0] Figs. 1 9 and 20 show the details of main parts 
of the laminate type oil cooler according to an eighth 
embodiment of the present invention. In this embodi- 
ment, the reinforcing member 61 B is disposed between 
the second plate member 25 located on the inside of the 
innermost shell 21 A and beads 28 which are formed so 
as to be protruded from the first plate member 23 in a 
shell 21 adjacent to the shell 21 A. 
[0111] This reinforcing member 61 B is made from a 
rectangular plate material having brazing material lay- 
ers formed on its opposite surfaces. 
[01 1 2] This reinforcing member 61 B is formed so that 
the plate thickness of the reinforcing member 61 B is 
smaller than the plate thickness of the reinforcing men- 
ber 61 A in the above embodiments by the height of the 
beads 28. 

[0113] Incidentally, in this embodiment, the same 
parts as those in the above embodiments are refer- 
enced correspondingly, and the detailed description 
thereof will be omitted. 

[0114] Also in the eighth embodiment, substantially 



the same effect as that in the above embodiments can 
be obtained. 

[0115] Further, in the eighth embodiment, because 
the plate thickness of the reinforcing member 61 B can 

5 be reduced, reduction in weight can be attained. 

[01 16] Figs. 21 and 22 show the details of main parts 
of the laminate type oil cooler according to a ninth em- 
bodiment of the present invention, in this embodiment, 
the third oil passage hole 37 is formed so as to pierce 

io three shells 21 from one surface side of the core portion 
31. 

[0117] Further, in the innermost, that is, the fourth lay- 
er shell 21 A, the third oil passage hole 37 is formed only 
in the first plate member 23 located on the outer side of 
is the shell 21 A. 

[01 18] Further, in the innermost, that is, the fourth lay- 
er shell 21 A, a through-hole 25d is formed in the second 
plate member 25 located on the inner side of the shell 
21A. 

20 [0119] This through-hole 25d is formed in a position 
of extension of the third oil passage hole 37 so that the 
diameter of the through-hole 25d is equal to the diame- 
ter of the hole of the second plate member. 
[0120] Further, an annular reinforcing member 63 is 

25 disposed on the outside of the through-hole 25d. 

[0121] In this embodiment, a burring portion 25e is 
formed in the through-hole 25d so as to be protruded 
toward the reinforcing member 63. This burring portion 
25e is inserted in a hole portion 63a of the reinforcing 

30 member 63. 

[0122] Incidentally, in this embodiment, the same 
parts as those in the above embodiments are refer- 
enced correspondingly, and the detailed description 
thereof will be omitted. 

35 [01 23] Also in the ninth embodiment, substantially the 
same effect as that in the above embodiments can be 
obtained. 

[0124] Further, in the ninth embodiment, because the 
through-hole 25d is formed in a position of extension of 

40 the third oil passage hole 37 in thesecond plate member 
25 located on the inner side of the innermost shell 21 A 
having the third oil passage hole 37 formed only in its 
first plate member 23, a shell adjacent to the shell 21 A 
can be used as a reinforcing member. 

45 [0125] Incidentally, in this case, the third oil passage 
hole 37 is not always required to be formed in the inner 
fin 29 received in the innermost shell 21 A. However, 
when the third oil passage hole 37 is formed in the inner 
fin 29, oil-flow resistance can be reduced more greatly. 

so [01 26] Further, in this embodiment, because the burr- 
ing portion 25e is formed in the through-hole 25d formed 
in the second plate member 25 so that the burring por- 
tion 25e is inserted in the hole portion 63a of the rein- 
forcing member 63, the reinforcing member 63 can be 

55 located in a predetermined position securely. 

[01 27] Figs. 23 and 24 show the details of main parts 
of :he laminate type oil cooler according to a tenth em- 
bodiment of the present invention. In this embodiment, 
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a bottom surface portion 63b is formed in the annular 
reinforcing member 63A. 

[0128] This bottom surface portion 63b abuts on the 
first plate member 23 of an adjacent shell 21 . 
[0129] Incidentally, in this embodiment, the same 
parts as those in the ninth embodiment are referenced 
correspondingly, and the details thereof will be omitted. 
[01 30] Also in the tenth embodiment, substantially the 
same effect as those in the ninth embodiment can be 
obtained. 

[01 31 ] Further, in the tenth embodiment, because the 
bottom surface portion 63b is formed in the reinforcing 
member 63A, an adjacent shell 21 can be used as a part 
of reinforcing member. 

[0132] Although the tenth embodiment has been de- 
scribed about the case where lock protrusions 25c are 
formed on the second plate member 25 and engage- 
ment holes 61a are formed in the reinforcing member 
61 , it is a matter of course that the present invention is 
not limited to the embodiment but may be applied to the 
case where engagement holes are formed in the second 
plate member and lock protrusions are formed on the 
reinforcing member. 

[0133] Although the embodiments have been de- 
scribed about the case where the first and second con- 
nectors 39 and 41 are used as oil inflow and oil outflow 
connectors respectively, it is a matter of course that the 
present invention is not limited to the embodiments, but 
may be applied to the case where the first and second 
connectors 39 and 41 are used as oil outflow and inflow 
connectors respectively. In this case, the flow of oil is 
reversed. 

[0134] Although the aforementioned embodiments 
has been described about the case where each of the 
blocking members 51 is shaped like a horseshoe, the 
present invention is not limited to the embodiment but 
may be applied to the case where, for example, each of 
the blocking members is shaped like a rectangle simply 
and is disposed between the third oil passage hole 37 
and the first oil passage hole 33. 
[0135] Although the laminate type oil cooler in the 
aforementioned embodiments is used as a water-cool- 
ing laminate type oil cooler received in a tank of a radi- 
ator in use, the present invention is not limited to the 
embodiments, but may be applied, for example, to an 
air-cooling laminate type oil cooler. 
[0136] Although the embodiments have been de- 
scribed about the case where the third oil passage hole 
37 is formed so as to pierce four shells 21 , the present 
invention is not limited to the embodiments, but may be 
applied to the case where the third oil passage hole is 
formed, for example, only in one shell 21 connected to 
the first connector 39. That is, the third oil passage hole 
may be formed in at least one layer of shell. 
[0137] As described above, in the laminate type oil 
cooler according to the present invention, first and sec- 
ond oil passage holes are formed in the core portion at 
one and the other side ends thereof, respectively, so that 



adjacent ones of the shells are communicated with each 
other. A third oil passage hole is formed in the core por- 
tion on the inside of the one side end and in the shells 
located on one side of the core portion. A first connector 
5 communicated with the third oil passage hole and a sec- 
ond connector communicated with the first oil passage 
hole are disposed on the core portion. And blocking 
members for blocking the oil flow paths are disposed in 
the shells having the third oil passage hole formed there- 
to in and between the third oil passage hole and the first 
oil passage hole. Accordingly, the connector for oil in- 
flow and the connector for oil outflow can be disposed 
on one side of the core portion easily so as to be close 
to each other. 

is [0138] Further, the shells, the first connector, the sec- 
ond connector and the blocking members are made of 
aluminum and brazed with one another. Accordingly, 
these members can be bonded to one another easily 
and securely. 

20 [0139] Further, in the laminate type oil cooler accord- 
ing to the present invention, a reinforcing member is dis- 
posed in a position of extension of the oil passage hole 
between the innermost shell having the oil passage hole 
formed therein and a shell adjacent to the innermost 

25 shell and having no oil passage hole. Accordingly, the 
second plate member of the innermost shell is support- 
ed, through the reinforcing member, by the adjacent 
shell having no oil passage hole, directly or indirectly 
through beads, or the like. Accordingly, when the oil pas- 

30 sage hole is formed so as to pierce a part of the shells 
from one surface side of the core portion, the innermost 
shell can be prevented easily and securely from being 
deformed. 

[0140] A reinforcing member is fixed to the second 
35 plate member located on the inside of the innermost 
shell having the oil passage hole formed only in the first 
plate member. Accordingly, the reinforcing member can 
be located in a predetermined position securely. 
[0141] Further, a through-hole is formed in a position 
40 of extension of the oil passage hole of the second plate 
member located on the inside of the innermost shell hav- 
ing the oil passage hole formed only in the first plate 
member. Accordingly, an adjacent shell may be used as 
a reinforcing member. 
45 [0142] Still further, the annular reinforcing member is 
bottomed. Accordingly, an adjacent shell can be used 
as a part of reinforcing member. 

[0143] Although the invention has been described in 
its preferred formed with a certain degree of particularity, 
so it is understood that the present disclosure of the pre- 
ferred form can be changed in the details of construction 
and in the combination and arrangement of parts as 
hereinafter claimed. 



55 

Claims 



1 . A laminate type oil cooler comprising: 
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a core portion (31 ) in which a plurality of shells 
(21 ,21 A) each having an oil flow path (27) 
formed therein are laminated; 
a first oil passage hole (33) being formed at a 
first side end of said core portion (31); 
a second oil passage hole (35) being formed at 
a second side end of said core portion (31) so 
that laminated shells (21 ,21 A) are made to 
communicate with each other by said first and 
second oil passage holes (33,35); 
a third oil passage hole (37) being formed be- 
tween said first and second oil passage holes 
(33,35), 

characterized in that said third oil passage hole 
(37) is formed in a width direction of said core por- 
tion (31 ) in such a manner that only a part of all lam- 
inated shells (21 ,21 A) in a lamination direction of 
said shells (21 ,21 A) are made to communicate with 
each other by said third oil passage hole (37); and 
a blocking member (51) is provided to be disposed 
in said oil flow path (27) of said shell (21 ,21 A) hav- 
ing said third oil passage hole (37) so as to block 
oil flow, wherein said blocking member (51) is dis- 
posed between said third oil passage hole (37) and 
said first oil passage hole (33). 

2. A laminate type oil cooler according to claim 1, 
characterized in that said shell (21 ,21 A) compris- 
es a first plate member (23) , a second plate member 
(25), and an inner fin (29), said oil flow path (27) is 
formed between said first and second plate member 
(23,25), and said inner fin (29) is received in said 
oil flow path (27), wherein said third oil passage hole 
(37) is formed only in said first plate member (23) 
located on an outer side of an innermost shell (21 A) 
disposed at an innermost of said third oil passage 
hole (37). 

3. A laminate type oil cooler according to claim 2, 
characterized by a reinforcing member (61 ,61 A, 
61B.63) disposed in a position of extension of said 
third oil passage hole (37) as well as between said 
innermost shell (21 A) and one shell (21) adjacent 
to said innermost shell (21 A) having no third oil pas- 
sage hole (37). 

4. A laminate type oil cooler according to claim 3, 
characterized in that said reinforcing member 
(61 ,61 A,61 B,63) is fixed to said second plate mem- 
ber (25) located on an inner side of said innermost 
shell (21A). 

5. A laminate type oil cooler according to 4, charac- 
terized by a lock protrusion (25c) protruded from 
said second plate member (25) toward said rein- 
forcing member (61), and an engagement hole (61 
a) formed in said reinforcing member (61) so that 



said lock protrusion (25c) is inserted into said en- 
gagement hole (61a). 

6. A laminate type oil cooler according to claim 3, 
s characterized by a bead (28) formed so as to be 
protruded from said first plate member (23) of said 
one shell (21 ) adjacent to said innermost shell (21 A) 
in a position of extension of said third oil passage 
hole (37), wherein said reinforcing member (61 B) 
10 is disposed between said second plate member 
(25) of said innermost shell (21 A) and said bead 
(28), whereby a thickness of said reinforcing mem- 
ber (61 B) is reduced by a height of said bead (28). 

15 7. a laminate type oil cooler according to claim 3, 
characterized by a through-hole (25d) formed in 
said second plate member (25) of said innermost 
shell (21 A) in a position of extension of said third oil 
passage hole (37), wherein said reinforcing mem- 

20 ber (63) is annular and disposed in a position on an 
outside of said through-hole (25d). 

8. A laminate type oil cooler according to claim 7, 
characterized in that said annular reinforcing 

25 member (63) is bottomed. 

9. A laminate type oil cooler according to at least one 
of the preceding claims 1 to 3, characterized by a 
plurality of spacers (55,57) disposed on opposite 

30 sides of said shells (21 ,21 A), an annular spacer (59) 
disposed in a position of an outside of said third oil 
passage hole (37) as well as between said shells 
(21) having said third oil passage hole (37) formed 
therein, wherein cooling fluid gaps (32) are formed 

35 between said shells (21 ,21 A). 

10. A laminate type oil cooler according to at least one 
of the preceding claims 1 to 9, characterized in 
that said blocking member (51), said first and sec- 

40 ond plate members (23,25), said inner fins (29), 
said spacers (55,57), said annular spacers (59) and 
said reinforcing member (61 ,61 A,61 B,63) are made 
of aluminum and brazed with one another. 

45 

Patentanspruche 

1 . Olkuhler vom Laminat- Typ mit: 

50 - einem Kemabschnitt (31), in dem eine Mehr- 
zahl von Schalen (21 , 21 A), von denen jede ei- 
nen Olstromungsweg (27) aufweist, laminiert 
ist; 

einer ersten Olkanalbohrung (33), die an einem 
55 Ende einer ersten Seite des Kemabschnittes 

(31) gebildet ist; 

einer zweiten Olkanalbohrung (35), die an ei- 
nem Ende einer zweiten Seite des Kemab- 
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schnittes (31) gebiidet ist, so dass die laminter- 
ten Schalen (21 , 21 A) miteinander durch die er- 
ste und zweite Olkanalbohrung (33, 35) in Ver- 
bindung stehen; 

einerdritten Olkanalbohrung (37), die zwischen 5 
der ersten und der zweiten Olkanalbohrung 
(33, 35) gebiidet ist, 

dadurch gekennzeichnet, dass die Olkanalboh- 
rung (37) in Richtung der Breite des Kemabschnit- 10 
tes (37) in solch einer Weise gebiidet ist, dass nur 
ein Teil der laminierten Schalen (21, 21 A) in einer 
Laminierungsrichtung der Schalen (21, 21 A) mit- 
einander durch die dritte Olkanalbohrung (37) in 
Verbindung sind; und ein Blockierungsteil (51) in 15 
dem Olstromungsweg (27) der Schale (21, 21 A), 
die die dritte Olkanalbohrung (37) hat, angeordnet 
ist, um die Olstromung zu blockieren, wobei das 
Blockierungsteil (51) zwischen derdritten Olkanal- 
bohrung (37) und der ersten Olkanalbohrung (33) 20 
angeordnet ist. 

2. Olkiihler vom Laminat- Typ nach Anspruch 1, da- 
durch gekennzeichnet, dass die Schale (21 , 21 A) 

ein erstes Plattenteil (23), ein zweites Plattenteil 25 
(25) und eine innere Rippe (29) aufweist, der Ol- 
stromungsweg (27) zwischen dem ersten und zwei- 
ten Plattenteil (23, 25) gebiidet ist und die innere 
Rippe (29) in dem Olstromungsweg (27) aufgenom- 
men ist, wobei die dritte Olkanalbohrung (37) nur in 30 
dem ersten Plattenteil (23), angeordnet an einer 
AuBenseite einer innersten Schale (21 A), vorgese- 
hen im Innersten der dritte Olkanalbohrung (37), 
ausgebildet ist. 

35 

3. Olkiihler vom Laminat- Typ nach Anspruch 2, ge- 
kennzeichnet durch ein Verstarkungsteil (61 , 61 A, 
61 B, 63), angeordnet in einer Position der Verlan- 
gerung der dritten Olkanalbohrung (37) sowie zwi- 
schen der innersten Schale (21 A) und einer zu der <o 
innersten Schale (21 A) benachbarten Schale (21), 

die keine dritte Olkanalbohrung (37) hat. 

4. Olkuhler vom Laminat- Typ nach Anspruch 3, da- 
durch gekennzeichnet, dass das Verstarkungsteil 45 
(61 , 61 A, 61 B, 63) an dem zweiten Plattenteil (25), 
angeordnet an der Innenseite der innersten Schale 

(21 A) befestigt ist. 

5. Olkuhler vom Laminat- Typ nach Anspruch 4, ge- so 
kennzeichnet durch einen Verriegelungsvor- 
sprung (25c), von dem zweiten Plattenteil (25) in 
Richtung zu dem Verstarkungsteil (61), und eine 
Eingriffsbohrung (61a) vorspringend, gebiidet in 
dem Verstarkungsteil (61), so dass der Verriege- 55 
lungsvorsprung (25c) in die Eingriffsbohrung (61a) 
eingesetzt ist. 



6. Olkuhler vom Laminat- Typ nach Anspruch 3, ge- 
kennzeichnet durch eine Wulst (28), die von dem 
ersten Plattenteil (23) der einen Schale (21), be- 
nachbartzu der innersten Schale (21 A) in einer Po- 
sition der Verlangerung der dritten Olkanalbohrung 
(37) vorspringt, wobei das Verstarkungsteil (61 B) 
zwischen dem zweiten Plattenteil (25) der innersten 
Schale (21 A) und der Wulst (28) angeordnet ist, 
wodurch eine Dicke des Verstarkungsteils (61 B) 
um eine Hone der Wulst (28) reduziert wird. 

7. Olkuhler vom Laminat- Typ nach Anspruch 3, ge- 
kennzeichnet durch eine Durchgangsbohrung 
(25d), gebiidet in dem zweiten Plattenteil (25) der 
innersten Schale (21 A) in einer Position der Verlan- 
gerung der dritten Olkanalbohrung (37), wobei das 
Verstarkungsteil (63) ringformig ist und in einer Po- 
sition an einer AuBenseite der Durchgangsbohrung 
(25d) angeordnet ist. 

8. Olkuhler vom Laminat- Typ nach Anspruch 7, da- 
durch gekennzeichnet, dass das das ringformige 
Verstarkungsteil (63) mit einem Boden versehen ist. 

9. Olkuhler vom Laminat- Typ nach zumindest einem 
der vorhergehenden Anspriiche 1 bis 3, gekenn- 
zeichnet durch eine Mehrzahl von Abstandsteilen 
(55, 57), angeordnet an gegenuberliegenden Sei- 
ten der Schalen (21, 21 A), ein ringformiges Ab- 
standsteil (59), angeordnet in einer Position einer 
AuBenseite der dritten Olkanalbohrung (37), sowie 
zwischen den Schalen (21), die darin die dritte Ol- 
kanalbohrung (37) gebiidet haben, wobei die Kuhl- 
fluid- Zwischenraume (32) zwischen den Schalen 
(21, 21 A) gebiidet sind. 

10. Olkiihler vom Laminat- Typ nach zumindest einem 
der vorhergehenden Anspriiche 1 bis 9, dadurch 
gekennzeichnet, dass das Blockierungsteil (51 ), 
die ersten und zweiten Plattenteile (23, 25), die in- 
neren Rippen (19), die Abstandsteile (55, 57), die 
ringformigen Abstandsteile (59) und das Verstar- 
kungsteil (61 , 61 A, 61 B, 63) aus Aluminium herge- 
stellt und miteinander hartgelotet sind. 



Revendications 

1 . Refroidisseur d'huile de type stratifie, comprenant: 

une partie formant noyau (31), dans laquelle 
une pluralite de coques (21, 21 A) possSdant 
chacune un trajet de circulation d'huile (27) for- 
m6 en elles sont superposees; 
un premier trou de passage d'huile (33) forme 
sur une premiere extremity de ladite partie for- 
mant noyau (31); 

un second trou de passage d'huile (35) forme 
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sur une seconde extremite laterale de ladite 
partie fonnant noyau (3 1 ) de telle sorte que des 
coques stratifiees superposees (21 , 21 A) sont 
agencees de maniere a communiquer entre el- 
les au moyen desdits premier et second trous 5 
de passage d'huile (33, 35); 
un troisieme trou de passage d'huile (37) forme 
entre lesdits premier et second trous de passa- 
ge d'huile (33, 35), 

10 

caracterise en ce que ledit troisieme trou de pas- 
sage d'huile (37) est forme dans le sens de la lar- 
geur de ladite partie formant noyau (31 ) de telle sor- 
te que seule une partie de toutes les coques super- 
poshes (21 , 21 A) dans une direction de superposi- 1$ 
tion desdites coques (21, 21 A) sont amenees a 
communiquer entre elles par le troisieme trou de 
passage d'huile (37); et un Element de blocage (51) 
est prevu de maniere a etre dispose dans ledit trajet 
de circulation d'huile (27) de ladite coque (21 , 21 A) 20 
poss6dant ledit troisieme trou de passage d'huile 
(37) de maniere a bloquer Pecoulement d'huile, ledit 
element de blocage (51) etant dispose entre ledit 
troisieme trou de passage d'huile (37) et ledit pre- 
mier trou de passage d'huile (33). 25 

2. Refroidisseur d'huilede type stratifie selon la reven- 
dication 1 , caracterise en ce que ladite coque (21 , 
21 A) comprend un premier element en forme de 
plaque (21), un second Element en forme de plaque 30 
(25) et une ailette interieure (29), ledit trajet de cir- 
culation d'huile (27) etant forme entre lesdits pre- 
mier et second elements en forme de plaque (23, 
25), et ladite ailette interieure (29) etant logee dans 
ledit trajet de circulation d'huile (27), et dans lequel 35 
ledit trou de passage d'huile (37) est forme unique- 
ment dans ledit premier element en forme de pla- 
que (23) situe sur un cote exterieur d'une coque la 
plus interieure (21 A) disposed au niveau d'un cote 

le plus interieur dudit troisieme trou de passage 40 
d'huile (37). 

3. Refroidisseur d'huile de type stratifie selon la reven- 
dication 2, caracterise par un element de renfort 

(61 , 61 A, 61 B, 63) dispose dans une position d'ex- 45 
tension dudit troisieme trou de passage d'huile (37) 
ainsi qu'entre ladite coque la plus interieure (21 A) 
et une coque (21) adjacente a ladite coque la plus 
interieure (21 A) ne comportant pas de troisieme 
trou de passage d'huile (37). so 

4. Refroidisseur d'huile detype stratifie selon la reven- 
dication 3, caracterise en ce que ledit Element de 
renfort (61 , 61 A, 61 B, 63) est fixe audit second ele- 
ment en forme de plaque (25) situ6 sur un cote in- 55 
terieur de ladite coque la plus interieure (21 A). 

5. Refroidisseur d'huile detype stratifie selon lareven- 



dication 4, caracterise par une partie saillante de 
blocage (25c) qui fait saillie a partir dudit second 
element en forme de plaque (25) en direction dudit 
element de renfort (61), et un trou d'engagement 
(61a) forme dans ledit element de renfort (61) de 
sorte que ladite partie saillante de blocage (25c) est 
inseree dans ledit trou d'engagement (61 a). 

6. Refroidisseur d'huile de type stratifie selon la reven- 
dication 3, caracterise par une nervure (28) formee 
de manure a faire saillie a partir dudit premier ele- 
ment en forme de plaque (23) de ladite coque (21) 
au voisinage de ladite coque la plus interieure (21 A) 
dans une position d'extension dudit troisieme trou 
de passage d'huile (37), et dans lequel ledit element 
de renfort (61 B) est dispose entre ledit second ele- 
ment en forme de plaque (25) de ladite coque la 
plus interieure (21 A) et ladite nervure (28), ce qui a 
pour effet qu'une epaisseur dudit element de renfort 
(61 B) est reduite par une hauteur de ladite nervure 
(28). 

7. Refroidisseur d'huile de type stratifie selon la reven- 
dication 3, caracterise par un trou traversant (23d) 
forme dans ledit second element en forme de pla- 
que (25) de ladite coque la plus interieure (21 A) 
dans une position d'extension dudit troisieme trou 
de passage d'huile (37), dans lequel ledit element 
de renfort (63) est annulaire et est dispose dans une 
position sur un cote exterieur dudit trou traversant 
(25d). 

8. Refroidisseur d'huile de type stratifie selon la reven- 
dication 7, caracterise en ce que ledit element de 
renfort annulaire (63) est pourvu d'un fond. 

9. Refroidisseur d'huile de type stratifie selon au 
mo ins Tune des revendications precedentes 1 a 3, 
caracterise par une pluralite d'entretoises (55, 57) 
disposees sur des cotes opposes desdites coques 
(21, 21 A), une entretoise annulaire (59) disposee 
dans une position situee sur un cote exterieur dudit 
troisieme trou de passage d'huile (37) ainsi qu'entre 
lesdites coques (21 ) dans lesquelles est forme ledit 
troisieme trou de passage d'huile (37), lorsque des 
interstices (32) de passage du fluide de refroidisse- 
ment sont formes entre lesdites coques (21 , 21 A). 

10. Refroidisseur d'huile de type stratifie selon au 
moins I'une des revendications precedentes 1 a 9, 
caracterise en ce que ledit element de blocage 
(51), lesdits premier et second elements en forme 
de plaque (23, 25), lesdites ailettes interieures (29), 
lesdites entretoises (55, 57), lesdites entretoises 
annulaires (59) et ledit element de renfort (61 , 61 A, 
61 B, 63) sont formes d'aluminium et sont fixes par 
brasage entre eux. 
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FIG. 3 
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FIG. 7 
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FIG. 13 
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FIG. 15 
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FIG. 18 
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FIG. 21 
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FIG 23 
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FIG. 25 
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